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Figure 1. Functional response of different developmental stages of predatory coccinellid, Harmonia
axyridis to different densities of Tinocallis kahawaluokalani
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Table 1. Estimated parameters from logistic regression of functional response of different
developmental stages of coccinellid, Harmonia axyridis to Tinocallis kahawaluokalani

Stages Parameters Estimate SE Y p value
Third instar Constant 1.9241 0.2987 41.49 <.0001
Linear -0.0587 0.0188 9.72 0.0018

Quadratic 0.000626 0.000317 3.90 0.0483

Cubic -2.44E-6 1.516E-6 2.60 0.1071

Fourth instar Constant 2.8986 0.4055 51.11 <.0001
Linear -0.0482 0.0240 4.04 0.0446

Quadratic 0.000248 0.000393 0.40 0.5276

Cubic -2.17E-7 1.848E-6 0.01 0.9067

Female adult Constant 4.1182 0.6581 39.16 <.0001
Linear -0.0445 0.0366 1.48 0.2241

Quadratic 0.000103 0.000581 0.03 0.8589

Cubic 3.352E-7 2.682E-6 0.02 0.9005

Male adult Constant 3.2415 0.5325 37.05 <.0001
Linear -0.00055 0.0304 0.00 0.1856

Quadratic -0.00071 0.000490 2.11 0.1467

Cubic 4.384E-6 2.278E-6 3.70 0.0543
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Table 2. Coefficient of searching efficiency (a) and handling time (T;) estimated by Rogers random
attack equation in different developmental stages of Harmonia axyridis to different densities of

Tinocallis kahawaluokalani

Stage Parameters  Estimate SE 95% CI T/ Ty R

Lower Upper

Third instar a’ (h-) 0.0560 0.00366 0.0487 0.0633 83.62 0.918
Th (h) 0.2870 0.0181 0.2510 0.3230

Fourth instar a (h-) 0.0781 0.00667 0.0648 0.0915 123.32  0.900
Th (h) 0.1946 0.0180 0.1587 0.2306

Female adult a’ (h-h) 0.1370 0.0173 0.1025 0.1715 131.79  0.924
Th (h) 0.1821 0.0170 0.1482 0.2160

Male adult a’ (h-) 0.1240 0.00972 0.1046 0.1434 109.58  0.892
Th (h) 0.2190 0.0112 0.1965 0.2414
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Table 3. Differences of functional response parameters estimated by an equation with an indicator
variable in different developmental stages of Harmonia axyridis to different densities of Tinocallis
kahawaluokalani

Stages Parameters Estimate SE 95% ClI
Lower Upper
Third instar- Fourth instar D, 0.0307 0.0131 0.00472 0.0567
D -0.0898 0.0240 -0.1373 -0.0422
Female adult- Male adult D, -0.00805 0.1053 -0.2163 0.2002
D 0.0393 0.0208 -0.00182 0.0803
Female adult- Third instar D, -0.1705 0.0745 -0.3179 -0.0231
D 0.1101 0.0274 0.0560 0.1643
Female adult- Fourth instar D, -0.1399 0.0845 -0.3070 0.0272
D, 0.0203 0.0234 -0.0261 0.0666
Male adult- Third instar D. -0.1624 0.0515 -0.2643 -0.0606
D 0.0709 0.0202 0.0310 0.1107
Male adult- Fourth instar D, -0.1317 0.0634 -0.2571 -0.00638
Dy, -0.0189 0.0189 -0.0564 0.0185
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Abstract
Background and Objectives
Aphids are one of the major pests in ornamental plants that may cause damage to plants
directly by sucking their sap, and indirectly by injecting toxic salivary secretions,
transmitting pathogens, attracting ants and favoring the development of sooty-mold.
Crapemyrtle aphid, Tinocallis kahawaluokalani Kirkaldy, is currently considered the most
serious pest of ornamental woody plant, Lagerstroemia spp. and produces large amounts of
honeydew while feeding. T. kahawaluokalani causes premature drop of leaves, decline of
summer flowering and reduces the commercial market. The multicolored Asian ladybird,
Harmonia axyridis Pallas, is capable of eliminating T. kahawaluokalani populations on
crape myrtle plants. There is no data about the predatory behavior of H. axyridis on T.
kahawaluokalani. Therefore, functional response of third and fourth larval instars, and
females and males of H. axyridis to T. kahawaluokalani was studied in laboratory condition.
Materials and Methods
Adults of H. axyridis and nymphs of T. kahawaluokalani were collected from Crapemyrtle
plants in Mazandaran province (North of Iran). They were reared together on the
Crapemyrtle leaves in laboratory conditions (25+ 2 °C, 60%z= 10% RH and a photoperiod of
16:8 h L: D) h. Prey densities were 5, 10, 20, 30, 60, 80 and 120 aphids for third and fourth
larval instars, and adult females and males. The number of prey consumed by each stage of
the predator was recorded at each density after 24 hours. The type of the functional response
was determined by logistic regression analysis (SAS/STAT, CATMOD procedure) of the
proportion of prey killed (Ne) in relation to initial prey density (NO). The handling times and
attack coefficients were estimated using Holling’s disk equation. Statistical analysis of the
functional response was performed using the SAS software.
Results
In all the predator stages, according to the logistic regressions results, linear parameter, P1
was negative that shows a type Il functional response. The response curve rises in a
negatively accelerating manner to a plateau and the proportion of preys consumed by a
predator decreases exponentially as the prey density increases. In highest densities, mean
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number of consumed aphids by third, fourth, and male and female adults were determined
50.5, 69.2, 75 and 83.9 aphids, respectively. Based on Rogers’s random equation, the lowest
(0.0560 h™) and the highest (0.1370 h™) attack rates were obtained for third larval instar and
adult female, respectively. Handling time was shortest (0.1821 h) in third larval instar and
longest (0.2870 h) in female adult.

Discussion

Based on positive predatory characteristics including voracity and high searching efficiency
of females, H. axyridis has high predation capacity and can be important in suppressing the
T. kahawaluokalani populations.

Keywords: Functional response, Crapemyrtle aphid, Harmonia axyridis, attack rates,
handling time
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